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(54) GLASSY ALLOY OF NONMAGNETIC METAL FOR STRAIN GAUGE HAVING HIGH GAUGE 
i^TE, HIGH STRENGTH AND HIGH CORROSION RESISTANCE AND ITS PRODUCTION 

PROBLEM C TO BE SOLVED: To obtain a glassy alloy of nonmagnetic metals having high 
strength and high corrosion resistance and suitable for various sensor mater.als by us.ng Cu. 
one of more among Zr, RE and Ti and one or more among A», Mg and IN. .n a specified rat.o, 
specifying the volume of an amorphous part and imparting a specified gauge ^ 
SOLUTION- The glassy alloy consists of a compsn. represented by the formula CulOO a b 
cMaTand a small amt. of Lpurities, contains >50 voL% amorphous pa^dhasa g^uge ra e 
of >2, high strength and high corrosion resistance. In the formula, M » fi*^^^ 1 ^ 
among Zr RE and Ti, X is one or more elements among Al, Mg and N., (a) is 5 65 at./<ab; is 
MuT-40 I aL% and 5 at.% <a+b <70 at.%.The alloy is obtd. by rapidly cool.ng a molten alloy hav.ng 
the above-mentioned compsn. at 1-10° C/sec rate. 
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(57) C^SSJ] <*IE#) 

HSSCu, 0 0 - . - > - - Ma X b _ 
(MBZr. RE, T i <D5 fe-«**:B2«W±©7C 
JR. XBA1, Mg, Ni©9tl«*fcB2«fiLh© 
TCf^-C* 9 . * fc*©8fiSJt a , b tt, & ^ a 

^65. 0. 0. 0 0 1 ^b^40-C, 5^a + 
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C»*3H1 3 HttSCU, 0 0 - a - . - . Ma X,_ 

(MttZr, RE. Ti©^l«SfcB2««±©7U 
X XBAl. Ms, Ni©9*5l«*fc«2«iLh© 
*fc*©»Slta. bit MWC5^a 
^65, 0. 0OUb^40r, I-p5^a + b^7 
0-C&-S) ©«Ji5£^*©W»£;fe6&«). 

ITC1MH Atfe* *tT 5Ci 4 T 4 X h U - 

[f»#^23 HWCu,..-.-i-.M. X, 
Q c (MBZT, RE. Ti©5fcl**fc»2«EU: 
®7C5g, XBAl. Mg. Ni©9ftl«**t«2WSt 
±©7E*. QSFe, Co. V. Nb. Ta. Cr. M 

o, W. Mn. Au. Ag, Re. S^SStc^. Zn. 
Cd. Ga. I n. Ge. Sn, Sb. Si. BO^ 

iaSfcB2Sm:©7a-C*0, *fc*©«fiSJta. 

b. cB. 1^/0-05^^6 5, 0. 00 Ub^4 

0, 0. OOUc^lOt, I-55^a + b + c^7 

o-cs,!,) ©»is <t 'j>&<D*mw t h * o , 20 

5 0 ±©#«ft*£*. ^- 2 W±r • ** 

[it #jb 3 3 mm 2 ©-as^c u 

, 0 0 . - „ - c Ma Xb Qc fC*S«r>t. X7GJR* 6 

ki*m^ia^i^fi©^B«ji^6^o. *a^-c 

[HWCB4] HSSCu, 0 0 - « - b - = M. X^ 30 
(MBZr, RE. Ti©9ftl«*fcB2«6U:©7C 
JR. XBAl. Mg, Ni©maSfcB28«±© 
*fc-e©»aJta. btt. JST-%-C5£a 
^65, 0. 00 Ub^40"C, Io5^a + b^7 
0T?&£) <D»£4^fi©*^£^&*^^* 
l~10 e - C/s e c©aS-ca»TSC4K:«fc«3 ; . 

5 0 K£U:©#M*«* . 2 K_h 

-e. »?ss-ci«itAtt*w-r4c4=Sr^4-r2,xhu 

->y-yffl#«H4^BI^9X^©«3fiffi. 
[»*3H5 3 HKCu,,.-.->-.M.X. 40 
q, (MBZr, RE. T i0^1i*W*21K± 
©76*, XSA1, Mg. Ni©5fel«Wt2i6t 
_h©5«R. QBFe. Co. V. Nb. Ta. Cr. M 
o W. Mn. Au. Ag. Re. 6#®OT*. Zn. 
Cd. Ga. I n. Ge. Sn. Sb. Si. B©5*> 
l«3Sfc«2««±©7n^-C*0 > */c-e©S&J$J:ba. 
b. c«. ^%-C5^a^65. 0. 0OUb^4 
0, 0. OOUc^lOt. M-^5^a + b+c^7 

1-1 o 8 • c/s e cojwraifrrse 50 
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(*a*-C5 0%W±©*5«*^*» y-^2«± 

t»*« e ] m>m 2 ©-ttssc u 

, 0 0 - a - 11 - c Ma X t Q= tOS^X. XTG^*^ 

A°l «^fciSifi>l©T>aiiA^&5ffl^ 
1-1 O e - C/s ecOaUttJA^SCiKiD. 
^^-C 5 0 K£LL©#Mt***. **- **** 2 W± 

[»5|eS7 ] -«SCu, 0 0 - . - » - e M. Xb_ 
(MBZr. RE. T i ©5*> 1 fcB 2 ffi&±©7C 
5R. XBA1. Mg, N i©5*ilS*fcB2«UUi© 
3SR"C*3. £/t<&©ffij£J±a. bit JBWC5£a 
g65. 0. 00Ub^40t, I-55^a + b^7 

0-C**) ©«js4^©^tt±fr£&*ia«££* 

l~10 e ' C/secOSS^WA 5 0 0* 

5 0««±©*ft>t***. y-^* 3 2«±-c. ^ 

CWSJ8B8 3 "«Cu, 0 0 - a - . - o Ma X. 
Q c (MBZr. RE. T l«fc»2«5lh 
©TuSt XBAl. He. NiO^H*fcB2i« 
±<D^m, QBFe. Co. V. Nb. Ta. Cr. M 
o. W. Mn. Au. Ag. Re. S^TU*. Zn. 
Cd. Ga, I n. Ge. Sn. Sb. Si. B<D>>% 
l«*fctt 2 «ELh©7i»r*»J. $fcf©«a, 
b. ctt.IW5^a^6 5, 0. 00 Ub^4 
0 0. OOUc^lOt, Io5^a + b+c^7 

0- c&s) ©«iS4^«©w»<fc* > &fc**fflra^* 

1- 10 8 ' C/sec©»C*»l/k«. 5 0 0* 
C£iT©ffiiK©««^««*^ 5 C 4 &c <£ *) > 

[»«3S 9 3 M3#B 1 ©Htt5£C u 

o - a - b - c Ma X. Qc CCfcl^T. XtesR*^ 

a°i ml^cmmt 4>*©*k* 

l~10 e " C/secOillt«»^«' 5 00 ' 

itlittt^ * c 4 *4«ft 4-r*xhu->y- 

1 0 ] -JttSC U , 0 0 - a - b - c Ma x 

(MBZr. RE. T i © 5 % 1 2«SUi© 
5£« XBAl, Mg. NiC^^li*^ 2 ^ 
©S^-C&O. $/c-€-©ffl^ba, bit M^%"C5^ 
a ^65, 0. 00 Ub^40t. lo5^a + b^ 
7 0-C*S) ©*&fi&44>S©W&±*>e>fc^ 



«fH¥ 1 1 - 6 1 2 £ 



T5 0K«±©#*»***. y-5>*a»2B_LTT. IS 
*/?*£&©»!* |gtt*iJ:OT»«J:Oa«^H--> 

m^m 1 1 1 -«££c u , c o - » - * - c m. x 

„ Q c (MBZr, RE, Ti0^1«*fc»2«« 
±cDtc3S. XBA1. Ms, N i ©^*> l«S5fc«2« 
tUKDTC** QBFe, Co, V, Nb, Ta. Cr, 
Mo, W. Mn, Au. Ag. Re. S&lfoc*. Z 
n. Cd. Ga, In, Ge, Sn, Sb. Si. B<D 10 

a. b. ctt. SWB^a^B, 0. 0 0 l£b 
^40 0. OOUc^lO-Cl^^a + h + c 

*-C 5 0 MJLhn&gM**** v- 2 M-t-e . 

>y-^„ 

[|R«39i 1 2 ] MM 1 <D~m^C u 
, o o - i - ■ - . Ma X. Qc K4$C»"C. Xtu^^ 20 

a°i zm^cmf&t'pnoTMmtfrbte*). #mm-c 
5 *■&&©*<*. ewteiowiiiotta^n^-^ 



[000 1] 

M.X>Q. (MBZr (^a- 
^1). RE(«±SWa>. Ti 30 

Ms (vnJ/W) , Ni (i^JWOHli* 
fc»2«a±©55*. Q«Fe (W.Co 
h) . V (^S^iO • Nb (^*^) . Ta 

. C r , Mo <*'J^f ; » . W (* 

>y*^>) . Mn <v>#» . Au (6) , Ag 

(IS) . Re (U-^A) . fi^^t:^. Zn(i 
IB) . Cd (* . Ga , I n 

(>f>^t7A) . Ge (yjl/V^-^A) . Sn (») . 

sb ct>**» . s i mm) , b mm) v>*>*> 40 

l«*fc»2««-b©7C*'?*S. £/e^<D«lfi5cJ:ba, 
b. ctt. IW5^a^65, 0. 0OUb^4 
0 0. OOUc^lOt, io5^a + b+c^7 

^1~10 8, c/s e c©ai£t?&i&-rSC£K: 
«fc«3 «Mrc5 0HfiLhffl*»«*«*. * , -s ? ** 1 



[0 00 2] 

Cu-Ni^Ni-Cr-Al. 
Fe O^btt^e. »tKtt>tiia 

Ka««ifcTCR**«a)'c/h3^ , »***'*"* s1H ' y 

H3F 5-214493) tt'££ < CWW*^ * 
0. ^©SftttKMLt^ttMH* 5 *^^. £©* 

^ic ±i2<z^a© : W i f4(c«-s-fe* 3 * f 3> 

^ t ^ * *©4>& i>y- s^«H4**« ^ idmz*m 

[00 0 3] 

ffi^tiS . W*. a - f feju * 4 1 » tt o # 

3 6K*S©«MBl*«r}"*^^ T!,w ** w ' cl> *' b 
ttE^©*«{bK#c>£t>fil*KH^*ft&© 

[ooo4]^ u->y-y*mtc**r^**fl=t 



i T ^o^^&jias©SE<b©«^-r ft 

2 gtcj:*ffi!^b#ia*ato-e&sc<b. 

3. tbt«Jfita«yc*<. WSHtaWS^ci. 

8. jmitt**s»*tt. 
10. $fftci, 

[0005] 

iBIMi©lB»*H*ci*BWib'r. S^^iWj 
* loo- cnho»«ft«^ t4 ^ ib 
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[0006] ##hb«. -m&c u , o o - . - » - . 

M» Xb (MttZr. RE, TiC^ia*fcB2i 
feU:©7cJR. XBA1, Ms, Ni<D5%ll*fcB2 
«K±©7C«r*D, *fc*©fili£fcfca. bit. B*% 
■C5^a^65, 5^b^40-C, So 1 0 ^ a + b ^ 

, o o - a - b - e Ma Xb Qc (QBF e, Co, 
V. Nb. Ta. Cr. Mo, W. Mn. Au. As. 10 
Re, &&mtm. Zn. Cd, Ga, In. Ge, S 
n, Sb, Si. B©9ftl«*fctt2*fiU:©%*> 
Kfc^rjaRJttba. b. c!!)WW5^a^6 5. 
0. OOUb^O, 0. OOUc^O-C, 1-3 
5^a + b + ci70©iBa 3 6tcttX7C**6A 1 

l~10 e ' c/sec©attr»ft-r*CiKJ:«3, 
ftS$-C5 0%«±©^f^^. 10 0' COt© 

[0 0 0 7] h U->* , 'J ? )iCuld* 

b; ±ia»s*5rr4^s»**<*^* {CJ:ors 

jS«:jBH-r4ciK«fc»)»e)tiS. cfttctt**iAft 
n. 1 ~ 1 0 8 • C/se c«S. a* U < Si 1 ~ 1 o 

« • c/s e co^aijas-c^L/fcW^&t^fa* 1 * 

&SCH*S^p D n iC*3^T, 4>& < 4 fc(*W?5 0 % 3 

a±, a* u < «8 o KJEUb©#jMt^fc*^»c**. 

[0008] ±E»ffiKJ:06Jll^^tt»*«aW* 
KB. fl*«WWtt4©*l£. HI (a) K^"T#a- 

fi200~8000 r p m©jSft"C[I!teU-Ct,x-SM£>£ 
UBBWDO-A 1 KWHSWF 5 -e»JS0fc8»4 ** 
ai3-S€> 0 CtiKiD. 10. 5-5 00mm, J¥§ 1 
Q-5 0 0 um©*l*m64ff4C i#"C*4. 
[ 0 0 0 9 ] SI ( b ) K.Trrtr&B&SSmm'C 

QlflKO, r>7';u^^M7©iS±KTif. ifcWbfflT 

Jf$0. 5~1 0mm. 110 0mm, g$100mm 

[OOlOlifc. ±E*ttKJ:6r. WffifiBtare*: 
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j*& 4'©T h ^ -t X^XT 1 U <fc 0 ^M^**** 
@CHfcK*W * r» p - A * ->©«». * S C >»?iTttS6 

snutf-tc ^x^itum^fMmumm t - * © 
WB&^ccfcowesn*. &*>\ »#©i80* «tf 

[0011] *«W©«F»fr43fB. &©il«JT* 

Ml WW*. HWCU, 0 0 - a - b - = Ma X 

„ (MBZr, RE, T i ©5 ft ia*fctt2«SU© 
7G*. XBA1. Mg. Ni©5%ll*fcB2«H-t 
©tcJR-C**). £fc*©«fi£tta. b», KW?5£ 
a ^6 5, 0. 00 1 ^b^40-C. fio5^a + b^ 
7 0tM) ©i^4^»©^»4*>e>ft t K tiM 

[00 12]f2», -«SCu 
, o o - a - » - = Ma Xb Qc (MBZr, RE, T 
\©5fc\«*fctt2«ei£©5c*. XBA1. Mg. 
j Ni©9fcl**fctt2»£U:©5tai\ QBFe. C 
o. V. Nb. Ta. Cr. Mo. W. Mn, Au. A 
g". Re. S&Bot*. Zn. Cd. Ga. In. G 
e. Sn, Sb. Si. B©5*>l«*fcB2«W±© 
7cJR-C*9. *fc*©fifi&fcta. b, cB. 
^a^6 5, 0. 0 0 Ub^40, 0. OOl^c^ 
1 0-C, l-55^a + b+ c^7 OTab-S) ©*&J?£44> 
*©^fi^J i * 6 9 . 5 0 Kfil±©#MW* 

[0 0 1 3] i3^«, a$S2©-«Cu 

0 o - a - b - . Ma Xb Qc KfctvC. X7C**>6 

a°i 0 *m^icM&t>pm.<D^®MtfrhK<o . wmm-c 

5 0W«±©#BK*£#. y-^2«±t, 

srienwjttt*WT*c4%!itm4-rs^hu->^- 

[0 0 14] $4^B. HSSCu 
, „ o - a - b - c Ma Xb (MBZ r. RE, T i © 
5fcltt*fctt2««±©7E*. XBA1. Mg. Ni 
40 ©5fel«$fc»2««±©7uS^&^ ***©*&*& 
Jta, btt. JKWC5:SaS»65, 0. OOl^b^ 
4 0-C. Mo5^a + b^70tSi5) ©*a)£4iA>m© 
^«,4*6&3*«^&* 1 ~ 1 0 8 • C/sec© 
as-cm^-r a C 4 CCcfc 0 . ft**? 5 0 %V±<D#£k 

5*££©«3KSKI«T3 ^©-C&-5o 
[0015] 15^11 -«S5^C u 

, 0 0 - a - b - c Ma Xb Qc (MBZ T. RE, T 

50 'i © 5 tt'l ®* #t» 2 «fei±©7cJR. XB A 1 , M«. 
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N i ©55 l8£7cB2«JLiU:©7t*. QBFe, C 
o, V, Nb, Ta, Cr. Mo, W, Mn. Au, A 
g. Re, &&WutM. Zn, Cd. Ga. In. G 
e, Sn, Sb, Si. B©5 5 1 «*^«2«JLh© 
jm-C&V). *fc-e©fflfiSJta, b, cB. m*%~cs 
^a^65, 0. 0 0 Ub^40, 0. OOUc^ 
1 0"C\ S.-55^a + b + c^7 0T&-5) <DW&t J P 
«©3fqK»i3&»6tt4«6Hfc^*l~l 0" * C/s e 

o©aurt?»M-*c±KJ:9. fw*t? 5 o xfiLh© 

* m? a c t ztm t -r z> * w - > y- y/B#«tt& 
n a ^ * ^©wjaffitcM -r & *> ©r & & o 

[0 0 16] SH6IMBB. ff^20-KCu 

, 0 0 - a - b - c Ma Xb Q= iCfcHT. XTZMfrh 

a i ^ic^aiiW^Wi*^*^®^ 4 

l-lO 6 , C/s e c©iiS-eSL^T2>Ci(C=feO. 
5 0 K«±©#fiK*£*. 5>** 2 H± 

->y-^ffl#ffl4^n**^^^©i^^' : M^"^ *> 
©r*So 20 

[0017] SS72SHJ3B. HBWCu 
, o o - a - „ - c Ma Xb (MBZ r, RE, T i© 
55 l«*fc«2»2U:©7C*. XiJA 1 , Ms, Ni 
©9 5 1«*fc»2WUU:©7c3Rr*»3. *fc*©«JS 
Jta. bB. JSWT5£a£6 5. 0. OOl^b^ 
40-e, fio5^a + b^7 0T&S) ©)fifi££4>«© 
W»&*»6tt-*«W^*l-'l O e • C/sec© 

asra&i&ofca. 500* 'c«T©ff*©«fltc«« 
*if 5 c t cc «fc 0 . wmm-c 5 0 ««±©*aK*« 

[0018] HRSCu 

, 0 0 - . - b - c Ma X t Qc (MBZ r , RE, T 
i©5 5 1flMEfctt2«W±©7cJR. XBA1, Mg, 

Ni©9fcl«*fctt2«5Lfc©7C*. QBFe. C 
o, V, Nb, Ta. Cr, Mo, W, Mn, Au. A 
g. Re. &&Wutm, Zn, Cd, Ga, In. G 
e. Sn. Sb. Si. B©5 5 1«*fc«2«2Lh© 

Tim-e&K). *fc*©»«8Jta. b, cB. JKWe5 4( 
ga^65. 0. 00 Ub^40. 0. OOl^c^ 
10 t, n5^a + b+c^70-Cife5) (Dmfct'P 

m<DZ<m6tfrhuz>m&er&*i^i o e ' C/se 
c©aire2Stet>fc«. 5 00- cwT©ff*©«it^ 
ffM«tT 5 c t k j: d . wmm-c 5 o 9<fit±©*M* 
y-^*s2JW±r. iwaas-cjKWAitsrWTa 

££©«&£«: Bfl-T £ t> ©t? * £ = 
[0019] SI9IBWB. W*^ 1 ©~MS;C u 

, o 0 - a - b - e Ma Xb Qc Kfc^T. X7C^W» 5 5 
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A 1 ^l^ciffi^iii>*©^^i^6^S^i4^^ 
1-10 6 - C/sec(D2ll^im 5 0 0- 
C«T©tt«©fflflCt?«»*tT 5 C £ K<fc 0 . fl**-C 

5 o «m:©*a****. y-^2«±-c, 

y/?i^14^rf^*^©*BfiffifclH-rS *>.©t?* 

[00201 ^1 oipjb. -MS;c u 
, o o - a - b - c Ma Xb (MBZ r, RE. T i© 
5 5l8*fc«2»kU±©59R. XBA1. Mg, Ni 
©5 51«*fcB2«Ji_h©7aRT?*0, */c-e-©ffifiK 
Jta. bB. MW5^a^6 5, 0. OOl^b^ 
4 0-C. Io5^a + b^70-C*5) ©m^i^S© 
t *» 6 ft 0 . ^W^-C 5 0 %&.±.<DftBXZ:tS 

.ttffgjguo&s* hu-^y-^Kiwrsfc©-?* 

*. 

[0 02 1 1*11 »Htt. — M^C u 
, „ o - a - b - = Ma Xb Q= (MBZ r , RE. T 
i<D55 l«SrcB2««±©7C*. XBA1. Mg, 
N i ©5 5 l«£/cB28£Ui©7c3l. QBFe, C 
o, V, Nb. Ta, Cr, Mo, W. Mn. Au. A 
g". Re, fi#J£5c*. Zn. Cd. Ga. In. G 
e. Sn. Sb. Si. B©5 5 1«*fctt2«iU:©. 
^-C&O. *fc*©»SJfca. b, cB. SP/o^5 
^ a ^ 6 5 . 0. 0 0 1 ^ b ^ 4 0 . 0. 0 0 1 £ c £ 
1 0-C. lo5<a + b+c<70t^5) Offli&t'P 

mo^mm t*> h ft o . 5 0 k«±©# jm * 
y->>$^2J^±-c. if^ri«WAt4 ; S:Wt--5. 

-2.0 

[0 02 2311 2ISMB. 1 ©-$5£C u 

0 - a - b - o Ma Xb Qc (Cfel^r. X7U^?) 

a 1 zmifdmt'PMfottmt&ttQ* wmm-c 

SO%&±0#&K&£*> *'-^***2fiU:'C. 

3 -^Kia-r**>©t?*4. 

[002 3] [ffiffl] JWW^hU-^-yflCuJ 
«jfi. ISt. ^£'© 
&4^BSR©S^^^*^ fc *- ^ B D p©fflS* s » 
[0 024] S 6tc. h 

t-tttofeajMawiwiww 1 1 0 0 ' c«±©«t 5 k«* 
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EE&ft £'ffif;0tK<Djini#-C# *W» 4 ■ 
[0 0 2 5 ] ^HjcDCuS^Kfcl^t. 

r, RE, T i <D*>% lii$7!:«2«fcUi©7i3t J £5% 
fcl±6 5%WT. X b 7H&-fftfci3A 1. Mg, Ni© 
5 i3 1 fc« 2 «W±©tcJ£* 0.001 %«±4 0 
%JiTF> Q= TcSRTftfc-kF e, Co, V. Nb, T 
a, Cr. Mo, W, Mn, Au, As. Re. B&K 
tg*. Zn, Cd. Ga, In, G e . S n , Sb, S 10 
i, BCD J 5^1«*fc«2««±©7C^0. 0011 
^% J£lfc 1 0 I^WT-CIO a + b + c £ 5 %feLh 7 
0»6«T©ttH. KRjEUfc©l*. c©$5B(WiB'jfB 
«fc «3 . #MWfc«4>* < * 5 

o %©#nft£ ^v^-y-offcwsaift**^** 4 " 

thtf, >?-vm& 2 W±riS&g^ iWlttte©-^* 5 

ahst* 4 a>±irr & fc»*awt bit < ft o . m e& 

«fi-C5 0 9<©*Sft**fr*^*»*Ci*«r*«C 20 

TcJR-r^to^Z r, «iJB. T i*5«fc^X7i*rft*3^ 
Al, Mg, NiK*l,>tBXH/->y-JWKO* 
fflfit t 3 ft £ y-J>* 2 «±©«*s» 6ft ft < ft **» 6 

[0 02 6] */c. Fe. Co, V, Nb. Ta.^C 
r, Mo. W. Mn. Au. Ag, Re. &&MtcM, 
Zn. Cd. Ga. In, Ge. Sn, Sb. Si. B 
O^^<itlt$^2lW±©^tt0. 00 1 
~1 o*6©«HKRJ£0:fc©tt« -tCDMSfc^ftSi-t 30 
j*©adafcfln*.T. Fe, Co, V, Nb. Ta. C 
r. Mo. W. MnttWSOffiT. Au. Ag. Re. 
a^«OT3R«Wfttt©iST, Zn. Cd. Ga. In. 
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Ge Sn Sb. Si. B SiSM©««tt©<£ 
T**r*6-C**. ftfc> #±Stc^ (RE) KS 
c. YfeJ:c;^>*>7C«* >€ > 3te ** s > *©«*»#* 
*fc. 0^iSi«Ru. Rh. Pd. Os, 

[0027]*K. *»6*ffl»*na«* 1 ~ 1 0 9 • 
C/s e c tBM£l/fc©«. 1" C/sec*lt« 
Bft**l>«4>ft < i 5 0 %<D#aX*&tS 

«KS3*W6ftft<ftO. 10 1 ' C/sec^i 
£^Lfc^W©M n a n#f#6ftft< fc&*»6T?**. 
[0028]tfc, atfMlffliWWW * 5 0°' c ^ T 

KRjeufc©». c©ias*i^.si«oi^^< 

ft 0 V- 2 «±©fil* s t# 6 ftft < ft 0 . WSLtt 
[0 029] «T> WWiCfc 0 S 6 K# l> < 
[XttMl 

jenffl i 

fcfc©*» 01 (a) ^-r^XJl/mO. 5mi*flf 

%, 4 0 0 0 r p m-Clllfe-r€»S:S2 0 0 mmOSIa 

jEU yX;U?L3^6«ttJ§-t*ta-;^ffii5xl 0 
* • C/s ec©afifC«JI*!&^S-S. *12mm. J»S 
2 0 timOmV&Mfiv f- U->^-^**6£ 
Wtcc c©J»»tiX»@«fKJ: oTi«»ft^n-^*- 
>*ii*U *aKr**ci*sMB3ft. 
S*jMH5E©*a* * « c «t ^ ^ tsaT x 
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If :*f&t*. IS:*SftH 

[0032] mmm 2 

m. 1 (c^-r-^## 3 ©»a#*iuR*WTam*4* ; i**>7 

Lfc*>©£. HI (b) «caw»i>5«*teo«w 

^ii/8K:(tlAU. no) ©WWftB'-rigWL 
tea, ^©^©AoteT^^^crtHJ^^'KKSnX 

;U=f>#* 1 1 Ki-aTlPBEb-C^X^OBJaKK 

AL^SJ^riEji^-ti^ 1155mm, fclOOmm. ifiS 



1 OOmmOfiWM^^ U->y-S^tt»l 3 
t»te. c©RttBX««iJT«:«fco-rij|»tt^o-^* 

[0 0 3 3 ] fgffiffl 3 

iPWKLT#6tifcCu-Z r "NiMI 
#7 ^©«WW»*» 1 0 0 0 m m© 0 U 
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mm - mmsmx. &. o ms. u . *©fsjn*ia 2 k?s 

U Cu3 0~4 0°/o, N i 3~5%-CH£ft£ffl?£® 

[0034] mmm 4 

mm tmmicL-cmztitc. (cu 16 z re j 

, 0 0 - . M. (M = N i , A 1 , Ti, Si, X = 0 
-10) m&mtfvZmfrh&Z l OOOmm©^© 

*©I6**EI 3 ic^-To EljfefcWfcfrtcJ^K. 

Gf Bi>rn©as»i7aR«:j:oTt. sBin*££t>«:± 

!!BaP7aR©«8l«:J:o-c±JW>«lSj*s»teS 

C 

[0 0 3 5] Htfe0 1 5 
^Ufctflll 4|5HtKLT#6tlfc. (Cu 3 5 Zr B . ) 
, Q 0 - x M, (M=N i , X= 3 ; M= A 1 , X = 
3;M=Si. X- 5) &tttf*XO&&M&frb& 
3 1 OOOmm©t>©*«J0tHU V-^m, GfKjPf 

«3E*tfl». *©«S**H4K^-r. H^fcWfefcJ:? 

k. Gf »Tg «r-c*n«ift^ass(c j: 6rii^fit 

[0 0 3 6] 6 

mg#i i i rkk: u rf# e. n?c c u s©^^ #5 

ff© 5 ^ . Cu s 5 Z r a 5 ^liil- A 1 

N i ^ffcSttfcii-^©^--^. G f iffitaOaS^ 

af[TCR4isaii5aR«i©B8#*ia5tc^-r. h*»^w 

5 k:. Gf»»*P7aai*J4 0%OTt?B2: o 
telh©Wlr>**ii*U TC R»2 0 x 1 0 - 6 &T©«fc 

[0037] mmm i 

mm\\ tmmcuxmhtitc cu£©&jk#^*« 

WW© 9 fc. Cu 2 t Z r s s A 1 , o N i i o 
% (A) iU SS©7C^Q?r^t:3^c»^©^-^ 
Gf iJKa»JK««[TCRti8ftl7c3R*t©IW«* 
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1 OKOTTttGf tt2. 0JSLh©Wl>#*5*U TC 
[0 0 3 8] fgifeffi 8 

ms^i i tmmcLxmztitcm 1 ©«««»*» 

2 0~1 0 0 0mm©t>©*tt9UiU tb*fHBffobJ: 

c« ©s&{*&* 4 jgmscc j: o . ttmmmmx znft 

is*(fcji*t5vttaEii!aiif-K«fcD«ceL. *©*£ 
io **^2{c^la:. atc^-r«fc5K. ##pj^©*-'- 

J?*B4 . 0 uaT. J:b»:Stfg5t« 1 6 0 ~ 1 7 5. m Q 

tmoummuz- 1 . 5—7. 3xio- v c 

©J:^K/hS<. *MH«ye«3t>0. 4-2. 0x10 
- 8 V/' C©<fc'5«:«S>T7h3t». 3 WttK 
it 1 2 0~ 1 6 0 k g/mm 2 ©J: 5 fcWUfc&fc. y 

gmwh 3 (f y- i?*t4*»W^©^»® * 
20 9, JttMttHfcWS<. 

3 6KWttBbWSl>*:«e>K. M(cMT^y-^©S^ 

[0 0 3 9] HfStflJ 9 

mmm 2 1 ibhnc u t#6n/t^t§ 2 ©®k&h# 

9^^**IWBEE«ilMBI©iafta-C*3 5 Mm© 
30 fitt£fBKt/ft:. C©l*OjnX*B9 9- 9 

0- C©«Wflft?3 0*a**a. M*T?iF#fc*P© 
fCJP3 5 m m©«HKS» # 0 * F 

tt©y-^ar— >K3SDXOfc1B**«fcO«cS^ F 
y-5?*KffiU. R#*WiI±«2Ufc. *©ISStt3l3 

[0 04 0] 
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[0041] mwt i o 

mam\2 iTOtcoT»6hfc£a#*3 ©«*&«*/ 

;WC. f#6ftfc?&Wt*tUT. X^*-C2 00-40 0 

• c ©-&«ag-c 3 o ftwm. a»*rjpiwMP©*a* 
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WUttt 
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CO 
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<400 




2.4 


1.5 
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-10-50 



[0 043] 

[3MB©S»*J ««|OCui4«^X^4B. C 
u. M(M«Zr, RE, Ti©^l«*fc«2i« 
_h©7U») , X (XttA 1 , Mg, N i©5fcl«*fc 
B2WSUK0tc«) *JJ:^Q (Q«Fe. Co, V, N 
b, Ta, Cr, Mo, W, Mn, Au, Ag, Re, 
S£«ot*. Zn, Cd. Ga, In, Ge, Sn. S 
b. Si, B©5fc ltt*fctt2«£*±©7G*) *B»f^ 

6i~i o e - c/s e c©aatrsi»r*ctKj: 

0, flW"e5 0WSl±©#BK*£*. 10 0* C« 

«nr*»faa^*««-r**>©-r. ««©*>•*-» 

[HiB©1B*ftSiW3 

[H 1 ] B 1 ( a ) . ( b ) tt. «(*Si^ffi©««ia^ 
[02] §23, Cu-Zr-N i 9*©*'- 



£J*G f t«lSi©l««*^#ttBI'P**- 
[H3JH3tt. (Cu s s Z r e . ) i o o - x M x 
(M = N i . Al. Ti, Si. X=0-10)_^i 

[H43H4B. (Cu 3 5 Z r 8 6 ) t o o - « Mx 
(M=N i . X = 3 ; M= A 1 , X= 3 : M=S i , X 
= 5 ) 3ft&K#5*©y- J>*G f (DM$mU&(D§ZW 

[15]@5«, Cu 3 s Z r e s A 1 *J 

J;£>'N i «Eft3*fc»£©*'-f f *5<fc<^«ta© 
fflK»»T C R i^D^*i©KI# ; &^T#14S-C* 

So 

16B,Cu 2 ,Zr iS Al,oNi,o?r 
Sffi (A) 4U F e, Co, Mn*SWJV, Nb. 

t a i^ks-tt^**^©^-^* 6 f ^zft&ims^ 
»t c r tmm7tma.t<om^^-r^^^^ 

CH 7 ] H 7 «. C u 2 v Zr s s Ali o Nil i 
W» (A) il, c r, Mo, WftSUJAu. Ag. 
R e fcgftS-tifcflte©*'-^* 0 f *>«fctflffiKiBflM* 

KTCRi asftiTaRjt i ©w«*i*"r ^tts-cs, So 

[B8] H8K. Cu 2 7 Z r b . A 1 , .Ni,.* 
mm (A) iU P t. Pd. 0s*4l>8Zn, C 
d, GaftS£fbS*fc«^©*'-^* Gf * ,J: ' ye ^ ifi 



40 [®6 



1 1 - 6 1 2 8 £ 

20 



msmT c r £Wtoa«£©H**^ttttH^* 

■5. 

[19] I9tt, Cu 27 Zr 63 Ali a Ni, o 4 
SOI (A) £U In, Ge, Sn*S^»Sb, S 

ff»TCRi*JlP7c3R«i©|«#*m-r«Fttia-e**. 

1 «n-;i> 

2 53^ 

3 4>*L > 



* 4. 4' 

5> 5* MM!**? 

6 aawaiitf^wif 

7 mm&m. 

8 S^T>7';U 

9 B»tt*'WL 
1 0 X£9I» 

1 1 R*Bll/J87Ad>^ 
1 2 3«i7JW>W 
LO 1 3 # 
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Si 
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20 30 40 
Al,Ni(%> 
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[07] 




5 10 0 5 10 

(A) Fe,Co f Mn(*) W V,Nb,Ta<>*) 




"0 5 10 0 5 ^ t 10 

(A) Cr,M0,W(?4) (A) AU,Ag,Re(54) 




C51)Int.CI. 6 Wffl& 
H 0 1 F 1/00 
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H 0 1 F 1/00 
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